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The effect on numerical precision for simulating frame floating structure tethered

by a mooring cable in waves

GUI Fukun, ZUO Xiao, PAN Yun, FENG Dejun, ZHANG Jian

( National Engineering Research Center for Marine Aquaculture, Zhejiang Ocean University, Zhoushan 316022, China)

Abstract: Small-scale rigid bars are increasingly used ocean platforms, ocean monitoring buoys and marine artificial floating reefs in
recent years. Numerical modeling of a frame floating structure, tethered by a mooring cable, is developed for the dynamic simulation of
the floating structures in waves. The effect of space elements division, time discretization and data saving format on simulation precision
was explored. The results of the study show that the space division of frame floating body can be decided by whether it is out of water,
and the recommended ratio of the division is 0.05. The space division of anchored rope is associated with floating buoyancy at the upper
end. When the tension of the mooring cable is mainly produced by the buoyancy of the upper floating body, the division of the mooring
cable has less influence. Otherwise, when the tension of the mooring cable is mainly generated by the wave force, the recommended
separation ratio of the mooring cable is 0.02. The division of space must match with the length of time discretization well. It is strongly
suggested to consider the truncation error during the calculation process, although decreasing the length of time discretization could
improve the numerical simulation accuracy.
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Fig. 1  The rigid frame floating structure and mooring cable
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Fig. 2 The motion position of frame floating structure under different divisions of space
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Tab. 2 The correlation coefficients between the movement of the end point of frame floating structure and the selected

curve, and the number of program cycles
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Fig. 4 The effect of numerical precision on divisions of mooring cable
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Tab. 3 The correlation coefficients between the tensions of the tie-point of mooring cable under different divisions, and the

number of program cycles
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Tab. 4 The correlation coefficients between the tensions of the tie-point of mooring cable under different lengths of time dis-

cretization, and the number of program cycles
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Tab. 5 The correlation coefficients between the tensions of the tie-point of mooring cable under different methods ( Equitime

and Runge-Kutta) of time discretization, and the number of program cycles
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Fig. 5 The effect of simulating frame movement on different lengths of time discretization
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